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Anatomy of the choroid

The choroid is a thin brownish membrane composed of blood
vessels, melanocytes and connective tissue. It extends from the optic disc to
the ora serrata forming the posterior part of the uveal tract. It is thicker at
the posterior pole (0.2 - 0.3 mm) than in the periphery (0.1 - 0.15 mm). The
choroid has racial variations being darker in pigmented races; while the
choroidal vessels are easily seen in the white races. There is a potential
space between the choroid and inner sclera termed suprachoroidal space
(Easty & Sparrow; 1999).

The choroid has four microscopic layers; lamina suprachoroidea
(lamina Fusca), stroma containing vessels, chorio-capillaries and Bruch's
membrane. Lamina suprachoroidal (lamina Fusca) is composed of closely
packed lamellae that consist of delicate mesh of collagen fibres. These
lamellae adjoin potential space which becomes evident when the
suprachoroid is pathologically distended by serous fluid or blood. They are
more adherent to each other and to the sclera posteriorly. Hence,
detachments of the choroid takes place anteriorly and rarely pass behind the
equator. The suprachoroidal space is traversed by the long and short ciliary

arteries and nerves which supply the uveal tract (Bron et al; 1997).

The stroma consists of an outer large vessel layer (Mailer's) and
medium vessel layer (Sattler's). Arteries in Mailer's layer have an internal
elastic lamina and smooth muscle media while the Sattler's layer shows
many interlinked and intertwined vessels that lack fenestrations. There are

inter-arteriolar and intervenous anastomoses particularly at the posterior




pole. Choroid arterioles supply the chorio-capillaries, but are not truly
endarteries because of these anastomoses. In addition to vessels; the
stromal layer contains nerves, cells and connective tissue. The stromal cells
include melanocytes, fibrocytes, macrophages, mast cells and plasma cells
(Easty & Sparrow; 1999).

Melanocytes give the stroma its brown colour. Their numbers vary
regionally with age and race; they are most numerous around the optic disc,
less so in the periphery and predominate around vessels. They have no
nucleoli but rich in melanosomes that contain fine and oval pigment
granules, yellowish to dark brown in colour. Size of pigment granules is
constant in any individual or cell but varies from race to race. Fibrocytes
processes intermingle with those of the melanocytes. They are most dense
in the outer choroid, and are more numerous in males. The collagen fibres
of the stroma encircle vessels to provide an adventitia (Yanof & Fine;
1996).

The layer of the chorio-capillaries consists of wide diameter
capillaries; present internal to the arterioles and venules of Sattler's layer
and external to Bruch's membrane. The chorio-capillaries are thin walled
and have many fenestrations on the retinal aspect. Electron microscopy has
failed to show the existence of any capillary muscular sphincter, unlike
capillary beds elsewhere in the body. They are flattened antero-posteriorly
providing a large surface area for unimpeded metabolic exchange across

Bruch's membrane (Easty & Sparrow; 1999).

Bruch's membrane (Lamina vitrea) is a thin, acellular, well-

delineated zone lying between the retina and choroid. It is thickest near the



disc (2-4 pum) and is an integral part of the choroid anatomically. Bruch's
membrane has five layers on electron microscopy; basement membrane of
retinal pigment epithelium, inner collagenaus zone, middle elastic zone,
outer collagenous zone and basement membrane of the chorio-capillaries
(Easty & Sparrow; 1999).

Blood supply of the choroid arises from posterior ciliary branches of
the ophthalmic artery and is separate from the retinal circulation. The short
ciliary arteries, after piercing the sclera, are at first in the suprachoroid
surrounded by pigmented tissue. They proceed forwards in a sinuous
manner and gradually penetrate the choroid. They bifurcate dichotomously
and eventually divide into the chorio-capillaries, the capillary bed of the
choroid extending from optic disc margin to the ora serrate. The arteries are
less sinuous than the veins. Branches from the short posterior ciliary
arteries, lying in the center (Haller's) layer, give rise to the choroidal
arterioles of the intermediate layer (of Sattler). The anterior part of the
choroid is either supplied by the recurrent ciliary arteries which arise in the
ciliary body from circulus iridis major or from the long posterior and
anterior ciliary arteries before they join the muscular circles. The venous
drainage of the entire choroid is by vortex veins that subsequently drain in
the superior and inferior orbital veins which exit the orbit through the

superior and inferior orbital fissures (Bron et al; 1997).

Nearly twenty short posterior ciliary nerves innervate the choroid.
They originate from the ciliary ganglion and pierce the posterior sclera 3 to
4 mm from the optic nerves to enter the suprachoroidal space, where they
lose their myelination. Extensive plexuses exist in the suprachoroid and

choroid. Axons terminate in the subcapillary layer and not in the chorio-



capillaries. They provide sensory, motor, and sympathetic fibres. The two
long posterior ciliary nerves innervate the anterior part of the choroid, but
are largely providing the sympathetic supply to the dilator pupillae. Blood
flow through the choroid is under autonomic control, via sympathetic fibres

of the short posterior ciliary nerves (Bron et al; 1997).

The main function of the choroid is to supply the outer layer of the
retina with blood and nutrients. It is also thought that blood flow in the
choroidal arteries assists in regulating intraocular pressure. It might be
noted that epithelial cells act as a barrier controlling the movements of
choroidal tissue fluid into the retina. The large number of pigment cells in
the choroid absorbs excess light that penetrate the retina, thus preventing

reflection (Easty & Sparrow; 1999).



Pianent Epith.

Hawsal Lonina "‘- i
Choviecap, = //-: :’Ea'

fr

=
%
ledmnn Vessels == //_,/J
-
‘_, - .
- s

-

N

Large Vessels om

Suprachoroid —

Sodevid — _ e

Figure (1): Section in the choroid

Macula Tulea

Ietina

Figure (2): Interior of the eye



